Modelling of the complex between a 15-residue peptide from mSos2 and the N-terminal SH3 domain of Grb2 by molecular-dynamics simulation.
Under specific conditions, the complex formed by the adaptor protein Grb2 and the guanine-nucleotide exchange factor Sos2 is responsible for the activation of Ras, a low-molecular-weight GTPase involved in the control of cell proliferation and differentiation. The interaction between the N-terminal SH3 domain of the mouse Grb2 and one of its potential target sequences in the mouse, Sos2, a 15-residue peptide corresponding to residues 1264-1278, had been studied by NMR. However, the resulting data provided very limited information on the structure of the peptide and its interaction with the protein. Here, we present results from a molecular-dynamics simulation aimed at producing a realistic, atomic model for the interaction between the N-terminal SH3 domain of Grb2 and the SPLLPKLPPKTYKRE peptide from Sos2. In the simulation, the peptide adopts an extended conformation over the protein's binding surface. The proposed polyproline-type-II helicity appears only locally, and the peptide displays substantial flexibility. It is found that the peptide residues Lys10 to Tyr12 could be responsible for most of the specificity of the interaction.